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$FFHSWHG6HSWHPEHU
%RUHKDP &DYH LV DQ H[WHQVLYH DQG FRPSOH[ SDUWO\VXEPHUJHG FDYH
V\VWHPRQWKHQRUWKHDVWHUQIODQNRI/LWWRQGDOHEHWZHHQ$UQFOLIIHDQG
/LWWRQ LQ WKH<RUNVKLUH 'DOHV )LJ 9HU\ OLWWOH VFLHQWLILF ZRUN KDV
EHHQXQGHUWDNHQLQWKHFDYH7KLVVWXG\VHWRXWWRLQYHVWLJDWHKRZSDUWV
RI WKH FDYH UHODWH WR DVSHFWV RI WKH HYROYLQJ UHJLRQDO FDYH LQFHSWLRQ
PRGHODQGWRUDLVHXQGHUVWDQGLQJRIWKHWLPLQJDQGPRGHRIGHSRVLWLRQ
RIWKHFDYHLQWHULRUGHSRVLWV
7KHFDYHHQWUDQFHLVVLWXDWHGDERYHWKHIORRURI/LWWRQGDOHSUREDEO\
ZLWKLQ WKH &RYH /LPHVWRQH 0HPEHU RI WKH 0DOKDP )RUPDWLRQ
$UWKXUWRQHWDO7KLVVWUDWLJUDSKLFDOSRVLWLRQSRVVLEO\HTXDWHV
WR WKH WKLUGPDMRU LQFHSWLRQKRUL]RQSURSRVHGE\/RZHS
ZKLFKHOVHZKHUH LV FORVH WR WKH*RUGDOH/LPHVWRQH±&RYH/LPHVWRQH
ERXQGDU\ 7KLV URFN XQLW ERXQGDU\ DOVR PDUNV WKH DSSUR[LPDWH
ERXQGDU\EHWZHHQURFNVRIWKH$VELDQDQG+RONHULDQVXEVWDJHV:DWHUV
DQG/RZH)LJDQGLVFORVHWRDQGORFDOO\FRLQFLGHQWZLWK
WKHH[SHFWHGKRUL]RQRIWKH3RUFHOODQRXV%HG*DUZRRGDQG*RRG\HDU
 7KLV GLVWLQFWLYH PDUNHU EHG LV ZHOO H[SRVHG DW WKH QHDUE\
6WRQHODQGV&DYHDQGDW6FRVND&DYHRQWKHZHVWHUQVLGHRIWKHYDOOH\
)LJ 7KH UHODWHG LQFHSWLRQ KRUL]RQ ZKLFK ZDV PRUH UHFHQWO\
UHIHUUHGWRDV,QFHSWLRQ+RUL]RQ/RZH7DEOHKDVJXLGHG
VLJQLILFDQW OHQJWKV RI EHGGLQJUHODWHG FDYH GHYHORSPHQW ZLWKLQ WKH
VRXWKHUQSDUWRIWKH<RUNVKLUH'DOHV
$FFRXQWV RI WKH FDYH
V H[SORUDWLRQ DUH JLYHQ E\ %ULQGOH 
$QRQDQG<HDGRQ6RODUL:DWVRQ
ZLWKVXPPDU\DFFRXQWVSURYLGHGE\)DUUSDQGSS
DQGDQG<HDGRQ$QDFFRXQWRIDQHDUO\GLYHLQWKHFDYH
LVJLYHQE\-HVVRSSS±'HWDLOVRIWKHFDYH¶VVXEPHUJHG
VHFWLRQVDUHJLYHQLQ0RQLFR7KHFDYHLVLQFOXGHGLQWKHNDUVW
VHFWLRQRIWKH*HRORJLFDO&RQVHUYDWLRQ5HYLHZ:DOWKDPHWDO
SS±
)LJXUH  6NHWFK PDS VKRZLQJ ORFDWLRQV RI
%RUHKDP&DYHDQGRWKHUFDYHVPHQWLRQHGLQ
WKHWH[WWKH6WXPS&URVV&DYHUQVV\VWHPOLHV
RIIWKHPDSVRPHNPHDVWRI*UDVVLQJWRQ
1RWH WKH RXWFURS ODEHOOHG &DUERQLIHURXV
OLPHVWRQH LQFOXGHV FODVWLF LQWHUEHGV ZLWKLQ
WKH<RUHGDOH*URXSZKLFKRYHUOLHVWKHPRUH
PDVVLYH*UHDW6FDU/LPHVWRQHUHGUDZQZLWK
SHUPLVVLRQIURP:DOWKDPHWDO

'HVFULSWLRQDQGREVHUYDWLRQV
7KHSDVVDJHOHDGLQJWRWKHILUVWVXPSLVDSKUHDWLFWXEHPZLGHE\P
KLJK,QWKHSDVWWKHHQWUDQFH)LJDFWHGDVDUHVXUJHQFHEXWLWLVD
ORQJWLPHVLQFHVLJQLILFDQWYROXPHVRIZDWHUUHVXUJHG$QLQWDFWGU\
VWRQHZDOOFURVVHVWKHVWUHDPEHGDVKRUWGLVWDQFHIURPWKHFDYHPRXWK
DQG DQ DVK WUHH HVWLPDWHG WR EH  \HDUV ROG KDV JURZQ LQ WKH GU\
VWUHDPEHG7KHILUVWNQRZQDFFRXQWRIWKLVVHFWLRQRIFDYHGDWHVIURP
&DUWZULJKWDQGLQWHUSUHWDWLRQRIWKLVGHVFULSWLRQVXJJHVWV
WKDWOLWWOHKDVFKDQJHGLQWKHODVW\HDUV7KRXJKWKHYLVLWRUGLGQRW
VSHFLI\WKHQDPHWKHFDYH&UDYHQDUJXHVFRQYLQFLQJO\WKDWWKH
FDYHGHVFULEHGLV%RUHKDP&DYH
%H\RQGWKHILUVWVXPSWKHGU\SDVVDJHLVPXFKODUJHUHVWLPDWHGWR
EHPKLJKE\PZLGH7KLVGLVSDULW\LQSDVVDJHVL]HEHWZHHQ6XPS
DQGWKHFDYHEH\RQGZDVQRWHGE\/LVWHU7KHSDVVDJHEHWZHHQ
6XPS  DQG 6XPS  FRQWDLQV DQ H[WHQVLYH VHGLPHQWDU\ ILOO ZKLFK
UHGXFHVWKHSDVVDJHWRVWRRSLQJKHLJKWLQSODFHV)LJ7KLVGHSRVLW
ZDVGHVFULEHGDVXQVRUWHGJODFLDOWLOOE\/RQJ%ULQGOH
JDYH D PRUH GHWDLOHG DFFRXQW RI WKH VHGLPHQWV EXW LGHQWLILHG RQO\ D
VLQJOHXQLWRIYHU\SRRUO\VRUWHGPDWHULDO
5HH[DPLQDWLRQRIWKHGHSRVLWVKDVUHYHDOHGDPXFKPRUHFRPSOH[
VWUDWLJUDSK\7KHILOOVHTXHQFHFRQVLVWVRIDORZHUOD\HURIEURZQVLOW
RYHUODLQE\GLDPLFWDQH[WUHPHO\SRRUO\VRUWHGGHSRVLWRIERXOGHUVDQG
FREEOHV LQDVDQGVLOWPDWUL[7KHGLDPLFWZKLFKFRQWDLQV OLWKRORJLHV
FRQVLVWHQW ZLWK DQ RULJLQ IURP EHGV ZLWKLQ WKH <RUHGDOH *URXS DQG
0LOOVWRQH*ULW*URXSYDULHV IURPPWKLFNDW WKH LQQHUHQGRI WKH
SDVVDJHWRPWKLFNDWWKHH[LWIURP6XPS2YHUO\LQJWKHGLDPLFWLV
DEHGFRPSULVLQJILQHO\ODPLQDWHGFOD\V7KHODPLQDWLRQLVRIWKHRUGHU
RIPPDQGJUDGHVXSZDUGVIURPSDOHWRGDUNFRORXUZLWKDQDEUXSW
XSSHUOLPLW6XFKFOD\VDUHFRPPRQO\UHIHUUHGWRDVYDUYHGWKRXJKXVH
RIWKLVWHUPLQDFDYHHQYLURQPHQWLVTXHVWLRQDEOHEHFDXVHVWULFWO\LW
VKRXOGEHDSSOLHGRQO\WRODNHGHSRVLWV7KHQRQJHQHWLFWHUPUK\WKPLWH
LVSUHIHUUHG
7KH ILQH DQG GHWDLOHG OD\HULQJ LV EHOLHYHG WR EH D UHVXOW RI D
FOLPDWLFDOO\GULYHQVLJQDODQGVLPLODUGHSRVLWVDUHNQRZQWRRFFXULQ
'RZNDERWWRP&DYHZKLFKLVNPWRWKHVRXWK)LJDQGLQ6WXPS
&URVV &DYHUQV VRPH NP WR WKH VRXWKHDVW 6XWFOLIIH HW DO 
3DUDOOHOVWXGLHVLQ9LFWRULD&DYHDSSUR[LPDWHO\NPWRWKHZHVW)LJ
KDYHFRQVWUDLQHGWKHDJHRIVLPLODUGHSRVLWVWRWKDWRIWKH/DVW*ODFLDO
0D[LPXPDQGKDYHSURSRVHGDQRULJLQGXHWKHLQXQGDWLRQRIWKHFDYH
E\ JODFLDO PHOWZDWHUV ZKLOH WKH DUHD ZDV FRYHUHG E\ LFH /XQGEHUJ
HWDO,IWKLVGHSRVLWLVFRHYDOZLWKWKDWIURP9LFWRULD&DYHWKH
XQGHUO\LQJGHSRVLWVPXVWSUHGDWHWKH/DVW*ODFLDO0D[LPXP
9HU\ IHZ VSHOHRWKHP GHSRVLWV RFFXU LQ WKH GU\ SDVVDJHV EHWZHHQ
6XPSDQG6XPSVXJJHVWLQJLWLVSURQHWRSHULRGLFIORRGLQJ7ZR
VXSHULPSRVHG VFDOORS SRSXODWLRQV DUH SUHVHQW RQ WKH FHLOLQJ RI WKH
SDVVDJH±ODUJHVFDOORSVZLWKDPHDQZDYHOHQJWKRIFPKDYHVPDOOHU
VFDOORSV ZLWK D PHDQ ZDYHOHQJWK RI FP VXSHULPSRVHG XSRQ WKHP
)LJ7KHODUJHVFDOORSVFRUUHVSRQGWRDPHDQIORZYHORFLW\RIPV
DQGWKHVPDOOHURQHVPV7KLVVKRZVWKDWVLQFH LWZDVRULJLQDOO\
GUDLQHGWKHSDVVDJHKDVEHHQVXEMHFWHGWRHSLVRGHVRIIORRGLQJGXULQJ
ZKLFKZDWHUIORZHGDWDKLJKHUYHORFLW\WKDQGXULQJWKHHQWLUHO\SKUHDWLF
VWDJHVRIWKHSDVVDJH¶VGHYHORSPHQW%RWKVFDOORSSRSXODWLRQVLQGLFDWH
WKDWZDWHUPRYHPHQWZDVWRZDUGVWKHSUHVHQWFDYHHQWUDQFH
$VKRUWORZFUDZOWRZDUGVWKHVRXWKHDVWVWDUWLQJFORVHWRWKHGLYHUV¶
H[LW IURP6XPS OHDGVYLDDVTXHH]H LQWR WKHEDVHRIDPE\P
MRLQWJXLGHGVKDIW7KLVZDVILUVWHQWHUHGLQDQGUHYLVLWHGLQ
$QRQ  7KH VFDOORS PRUSKRORJ\ RQ WKH VKDIW ZDOOV FRQILUPV
WKDWWKLVZDVDSKUHDWLFOLIW±ZDWHUIORZHGXSWKHVKDIW7KHSRVVLEOH
SUHVHQFHRIVXFKDIHDWXUHZDVLQIHUUHGRQWKHEDVLVRIREVHUYDWLRQVRI
WKHVHGLPHQWILOOE\WKHRULJLQDOH[SORUHURIWKHSDVVDJHEHWZHHQ6XPS
DQG6XPS%ULQGOH7KLVVKDIWKDVEHHQDVFHQGHGWRUHDFK
PRISDVVDJHOHDGLQJWRDFKRNH%URRNHWDO
7KHYHU\ ODUJH VL]HG LQOHW SDVVDJH FDUU\LQJ WKH VWUHDP WKDW HQWHUV
6XPS  ZDV IRUPHUO\ ILOOHG ZLWK VHGLPHQW ZKLFK LV QRZ EHLQJ UH
H[FDYDWHG E\ WKH XQGHUILW VWUHDP )LJ 7KXV WKH SDVVDJH EHWZHHQ
6XPS  DQG 6XPS  DSSHDUV WR EH WKH EDVH RI D PDMRU SKUHDWLF
ORRS:DWHU HQWHUHG IURP WKH FKRNHG LQOHW QHDU 6XPS  DQG OHIW YLD
WKH SKUHDWLF ULVHU QHDU 6XPS  )ORZ LQ VXFK D ODUJH SDVVDJH PLJKW
KDYH GHYHORSHG WKH SRSXODWLRQ RI ODUJH VFDOORSV 7KH ODUJH VFDOORSV
FOHDUO\SUHGDWHWKHVPDOOHUVFDOORSVVRSHUKDSVWKHODWWHUSRVWGDWHWKH
GHYHORSPHQWRI6XPSDQGWKHHQWUDQFHSDVVDJHVZKLFKFDSWXUHGWKH
IORZDVEDVH OHYHOZDV ORZHUHGDQGPD\UHODWH WRHSLVRGLFIORRGLQJ
)LJXUH 6LPSOLILHGRXWOLQH VXUYH\RI
%RUHKDP&DYH/LWWRQGDOHUHSURGXFHG
ZLWK SHUPLVVLRQ IURP :DOWKDP HW DO
DQGEDVHGXSRQDVXUYH\E\WKH
&DYH'LYLQJ*URXS

)LJXUH6HGLPHQWEDQNDWWKHH[LWRI6XPSLQ
%RUHKDP&DYHSKRWR'DYLG5\DOO
)LJXUH  9LHZ WRZDUGV 6XPS  LQ %RUHKDP
&DYH VKRZLQJ ODUJH DQG VPDOO VFDOORSLQJ RQ
WKHSDVVDJHFHLOLQJSKRWR'DYLG5\DOO
)LJXUH  &ODVWLF VHGLPHQWDU\ LQILOO FXUUHQWO\
XQGHUJRLQJUHH[FDYDWLRQE\WKHXQGHUILWVWUHDP
WKDW HQWHUV QHDU 6XPS  LQ %RUHKDP &DYH
SKRWR'DYLG5\DOO

(YHQ GXULQJ H[WUHPH IORRG HYHQWV LQ WKH DUHD YHU\ OLWWOH ZDWHU LV
REVHUYHGHPHUJLQJIURPWKHSUHVHQWFDYHHQWUDQFH+HQFHWKHIORRG
OLDEOHDSSHDUDQFHRIWKHSDVVDJHUHPDLQVDSX]]OHLI LWGRHVILOOZLWK
ZDWHU XQGHU PRGHUQ FRQGLWLRQV GUDLQDJH GRHV QRW SDVV WKURXJK WKH
FDYHHQWUDQFH7KHODUJHYROXPHRIFRDUVHJUDLQHGFODVWLFVHGLPHQWLQ
WKHSDVVDJHPLJKWGDWHIURPZKHQLWIXQFWLRQHGDVWKHEDVHRIDPDMRU
SKUHDWLFORRS/DWHUKLJKHUYHORFLW\IORZPLJKWEHUHVSRQVLEOHIRUWKH
SDUWLDOUHH[FDYDWLRQRIWKLVILOO
7KH SDVVDJH EHWZHHQ 6XPS  DQG 6XPS  LV RI FRPIRUWDEOH
SURSRUWLRQVEXWLVVPDOOHUWKDQWKHDERYHZDWHUSDVVDJHEHWZHHQ6XPS
DQG6XPS%HWZHHQ6XPSDQG6XPSWKHLQERXQGGLYHUKDVWR
GHVFHQGDPGURSWRUHDFK6XPS6FDOORSPRUSKRORJ\LQGLFDWHVWKDW
ZDWHUKDVIORZHGXSWKLVFOLPEVXJJHVWLQJWKDWWKLVVHFWLRQRISDVVDJH
KDVDFWHGWRFKDQQHOZDWHUWRZDUGVWKHSUHVHQWGD\HQWUDQFH3HUKDSV
WKLVVFDOORSLQJLVFRQWHPSRUDQHRXVZLWKWKHVXSHULPSRVHGSRSXODWLRQ
RIVPDOOVFDOORSVEHWZHHQ6XPSDQG6XPSDQGERWKVHWVUHODWHWRD
SKDVHRIGHYHORSPHQWZKHQWKHODUJHSKUHDWLFORRSKDGEHHQDEDQGRQHG
GXHWRUHDGMXVWPHQWVLQUHVSRQVHWRYDOOH\LQFLVLRQ,IVRRQO\WKHEDVH
RIWKHORRSUHPDLQHGVXEPHUJHGSHUKDSVLQWHUPLWWHQWO\DFWLQJDVSDUW
RIDORZHUOHYHORIGHYHORSPHQWIHHGLQJZDWHUIURP6XPSWRZDUGVWKH
SUHVHQWGD\HQWUDQFH
%H\RQG6XPSDFOLPE OHDGV LQWR WKH0DLQ*DOOHU\ IURPZKLFK
WKHKLJKOHYHOGHYHORSPHQWRI7LQNOH7XEHVDQGWKH&KLQD6KRSFDQEH
DFFHVVHG7KH0DLQ*DOOHU\KDVDFODVVLFSKUHDWLFURRIWXEHZKLFKFDQ
EHVHHQWRFRQWLQXHDERYHWKHXSZDUGFOLPEIURPWKHIORRGHGOHYHOLQWR
WKH7LQNOH7XEHV6FDOORSPRUSKRORJ\VKRZVWKDWZDWHUIORZHGIURP
WKH URRI WXEHRI WKH0DLQ*DOOHU\ LQWR WKH7LQNOH7XEHVSUHVXPDEO\
WRZDUGV D QRZDEDQGRQHG UHVXUJHQFH VRPHZKHUH KLJK RQ WKH YDOOH\
VLGHSHUKDSVDWDURXQGPDOWLWXGH
7KHILQHYDGRVHFDQ\RQFXWLQWRWKH0DLQ*DOOHU\IORRUOHDGVGRZQ
WR WKH VWLOOVXEPHUJHG OHYHO RI WKH FDYH V\VWHP DQG DSSHDUV WR KDYH
IRUPHGLQUHVSRQVHWRXQGHUFDSWXUHRIWKHIORZE\SDVVDJHGHYHORSPHQW
DW WKH OHYHO RI 6XPS  8SVWUHDP IURP WKH7LQNOH7XEHV WKH YDGRVH
FDQ\RQ LVSDUWLDOO\EORFNHGE\DQJXODUEUHDNGRZQPDWHULDOZKLFK LV
RYHUODLQE\ ILQHJUDLQHGFODVWLF VHGLPHQW%RWK WKH VHGLPHQW DQG WKH
EUHDNGRZQDUHEHLQJHURGHGE\WKHXQGHUILWVWUHDPWKDWQRZRFFXSLHV
WKHSDVVDJHV
7RFRQVWUDLQWKHPLQLPXPDJHRIWKHVHGLPHQWDU\ILOO LQWKH0DLQ
*DOOHU\DVWDODJPLWHIURPLPPHGLDWHO\DERYHWKHILQHJUDLQHGFODVWLF
VHGLPHQWV ZDV GDWHG XVLQJ XUDQLXPVHULHV PHWKRGV DV GHVFULEHG
E\ +RIIPDQQ HW DO 7RS DQG ERWWRP VXEVDPSOHV  PJ
ZHUH GULOOHG IURP WKH VWDODJPLWH VDPSOH WR GHWHUPLQH WKH SHULRG RI
JURZWKZKLFKDSSHDUVFRQWLQXRXVRQWKHEDVLVRILQWHUQDOPRUSKRORJ\
DQG VWUXFWXUH 8±7K DJHV 7DEOH  LQGLFDWH WKDW VSHOHRWKHP JURZWK
FRPPHQFHGDWDURXQGND%3MXVWDIWHUDEULHIFROGHYHQWLGHQWLILHG
LQ*UHHQODQGLFHFRUHV5DVPXVVHQHWDOWKDWZDVSRVVLEO\FDXVHG
E\DODUJHPHOWZDWHUSXOVHLQWRWKH1RUWK$WODQWLFIURPODNHVDVVRFLDWHG
ZLWK WKHILQDOFROODSVHRI WKH/DXUHQWLGH1RUWK$PHULFDQ LFHVKHHW
7KLVFRROLQJHYHQWKDVDOVREHHQUHFRJQL]HGLQVSHOHRWKHPVIURP:KLWH
6FDU&DYHLQ1RUWK<RUNVKLUHDQG/DQFDVWHU+ROHLQ&XPEULD$WNLQVRQ
DQG+RSOH\*URZWKRIWKHVWDODJPLWHFHDVHGDURXQGND%3
LQGLFDWLQJWKDWSULRUWRWKHPLG+RORFHQHWKHJURVVPRUSKRORJ\RIWKH
GU\SDVVDJHVKDGUHDFKHGDVLWXDWLRQYHU\VLPLODUWRWKDWQRZVHHQ
7KHFRROLQJND%3FROGHYHQWZKLFKODVWHGOHVVWKDQDFHQWXU\
LVEHOLHYHGWREHRQHRIWKHPRVWVHYHUHFOLPDWLFUHYHUVDOVH[SHULHQFHG
GXULQJ WKH +RORFHQH ,W PLJKW KDYH UHVXOWHG LQ WKH GHVWUXFWLRQ RI
JURXQG YHJHWDWLRQ WKH DFFHOHUDWHG HURVLRQ RI VXSHUILFLDO VHGLPHQWV
DQ LQFUHDVHG IUHTXHQF\ DQG LQWHQVLW\ RI IURVWUHODWHG SURFHVVHV DQG
VXEVHTXHQWPHOWZDWHUUXQRII+RZWKHVHVXUIDFHFKDQJHVPLJKWKDYH
DIIHFWHG WKHNDUVWLF GUDLQDJH DZDLWV GHWDLOHG LQYHVWLJDWLRQ $WKHUGHQ
:LOVRQHWDO
:DWHUIORZGRZQVWUHDPIURP6XPSLVFXUUHQWO\QRUWKZHVWZDUGV
LQWR WKH KLOOVLGH 1HDU WKH OLPLW RI WKH )DU 'RZQVWUHDP 3DVVDJH D
PGHHS VKDIW FDQ EH GHVFHQGHG FRQILUPLQJ WKDW WKLV LV D SHUFKHG
VXEPHUJHGRUVWLOOSKUHDWLFSDVVDJHVHFWLRQ$WWKLVSRLQWWKHPDLQIORZ
KDV EHHQ ORVW DQG DQ DV \HW XQSDVVHG VORW PDUNV WKH SUHVHQW HQG RI
H[SORUDWLRQ7KLVSUREDEO\UHSUHVHQWVVRPHIRUPRIRIIURXWHSDUDOOHO
VKXQWIRUIORRGZDWHUEHFDXVHWKHPDLQIORZPXVWRFFXS\DFXUUHQWO\
XQNQRZQSDUDOOHOSDVVDJH$SDVVDEOHFRQWLQXDWLRQPLJKWEHH[SORUDEOH
LIWKHWHUPLQDOFRQVWULFWLRQFDQEHSDVVHGDQGWKHDFWLYHIORZUHJDLQHG
$OWHUQDWLYHO\DVHDUFKIRUWKHRXWOHWLQWKHVXEPHUJHGSDVVDJHDERYH
WKHPGHHSVKDIWPLJKWUHYHDODGGLWLRQDOXQGLVFRYHUHGSDVVDJHV
,QWHUSUHWDWLRQ
$SURSRVHGFDYHGHYHORSPHQWVHTXHQFHDW%RUHKDP&DYH
 'HYHORSPHQWRIWKH0DLQ*DOOHU\LQFOXGLQJLQOHWVIHHGLQJZDWHU
WRDUHVXUJHQFHYLD7LQNOH7XEHV
 'HYHORSPHQW RI D SKUHDWLF ORRS FORVH WR WKH SUHVHQW YDOOH\ VLGH
IHHGLQJWRDKLJKOHYHOUHVXUJHQFH
 3DVVDJHVRIWKHSUHVHQWGD\SHUFKHGSKUHDVGHYHORSHGXWLOL]LQJWKH
EDVHRI WKHSKUHDWLF ORRS WKDWGHYHORSHGGXULQJ6WDJH IHHGLQJ
ZDWHUWRWKHFXUUHQWFDYHHQWUDQFH
 &DSWXUHRI WKHZDWHU IURP WKH0DLQ*DOOHU\7LQNOH7XEHVE\ WKH
ORZHU OHYHO RI GHYHORSPHQW RI 6XPSV ± DQG LQFLVLRQ RI WKH
YDGRVHFDQ\RQLQWRWKHIORRURIWKH0DLQ*DOOHU\
 %UHDNGRZQGHSRVLWVIRUPHGLQWKH0DLQ*DOOHU\
 'HYHORSPHQWRIDQDV\HWXQH[SORUHGORZHUOHYHOSDVVDJHZKLFK
FDSWXUHVWKHDFWLYHIORZDQGKDVUHVXOWHGLQIORZUHYHUVDOLQWRWKH
KLOOVLGH DQG WKH DEDQGRQPHQW RI WKH SUHVHQWGD\ FDYH HQWUDQFH
E\DFWLYHVWUHDPIORZ7KLVIORZPLJKWMRLQZLWKWKDWXVLQJRWKHU
FRQGXLWV±SRVVLEO\LQFOXGLQJSDVVDJHGHYHORSPHQWDVVRFLDWHGZLWK
6WRQHODQGV&DYH
7KH UHYHUVDO RI IORZ LQ WKH DFFHVVLEOH VXPSV IROORZLQJ YDOOH\
UHMXYHQDWLRQDQGWKHGHYHORSPHQWRIDORZHUOHYHOSDVVDJHILWVZLWKD
W\SLFDOPRUSKRORJ\GHVFULEHGIRUPDQ\<RUNVKLUH'DOHVFDYHV\VWHPV
ZKHUHE\ GUDLQDJH LQ WKH XSSHU OHYHOV IORZV HVVHQWLDOO\ GRZQGLS
DZD\ IURP WKH UHVXUJHQFH EHIRUH UHDFKLQJ EDVH OHYHO ZKHUH IORZ LV
UHYHUVHGXSGLS$VLPLODUVLWXDWLRQLVH[HPSOLILHGE\WKHFDYHV\VWHP
EHQHDWK&RQLVWRQH0RRUZKHUHYDGRVHIORZIURP/DQJFOLIIH3RWDQG
0RVVGDOH&DYHUQVLVHVVHQWLDOO\GRZQYDOOH\DZD\IURPWKH%ODFN.HOG
UHVXUJHQFHDQGVXEVHTXHQWSKUHDWLFIORZLVXSGLSWRZDUGV%ODFN.HOG
:DOWKDPHWDOS
6XFK D K\GURORJLFDO V\VWHP ZRXOG DOVR DFFRXQW IRU WKH UHVXOWV RI
D GLIIXVH K\GURORJLFDO WUDFH WKDW ZDV UHSRUWHG RQ +DZNVZLFN 0RRU
RQWKHQRUWKHDVWHUQIODQNRI/LWWQGDOHVHYHUDONLORPHWUHVGRZQYDOOH\
IURP%RUHKDP&DYH/RZFRQFHQWUDWLRQVRIDFKHPLFDOKHUELFLGHWKDW
ZDVVSUD\HGRQWRPRRUODQGWRDVVLVWZLWKEUDFNHQFRQWUROZHUHGHWHFWHG
DW D VSULQJ O\LQJ DERXW NP QRUWKZHVW RI WKH OLPLWV RI WKH KHUELFLGH
DSSOLFDWLRQDUHD.QDSS
)ROORZLQJRQIURPSHUWLQHQWREVHUYDWLRQVPDGHE\%ULQGOH
DQXPEHURIEURDGVLPLODULWLHVEHWZHHQ%RUHKDP&DYHDQG6OHHWV*LOO
&DYHDK\GURORJLFDOO\FRPSOH[V\VWHPRQ WKHVRXWKZHVWHUQIODQNRI
/LWWRQGDOH)LJDUHZRUWK\RIQRWH,QERWKFDYHVDVHFRQGSKUHDWLF
SDVVDJH VHFWLRQ KDV EHHQ LGHQWLILHG VXJJHVWLQJ WKH H[LVWHQFH RI WZR
SUHYLRXV UHVXUJHQFHV DW KLJKHU OHYHOV RI GHYHORSPHQW FRQQHFWHG E\
LQWHUPLWWHQWO\IORRGHGSDVVDJHVRIW\SLFDOSKUHDWLFPRUSKRORJ\,QWKH
FDVH RI 6OHHWV *LOO &DYH WKH WZR SKUHDWLF ULVHUV RI 7KH 5DPS GHHS
ZLWKLQ WKHFDYHDQG WKHSUHVHQWGD\HQWUDQFHVORSHERWKSUHVXPDEO\
IHGWRZDUGVVHSDUDWHUHVXUJHQFHVZKHQEDVHOHYHOVUHODWHGWRWKHIORRU
RISURWR/LWWRQGDOHZHUHKLJKHUWKDQWRGD\
VYDOOH\IORRU:DOWKDPHW
DOS
5HFRJQLWLRQ RI VXFK D VLPLODULW\ RI FDYH GHYHORSPHQW KLVWRU\
PLUURUHGZLWKLQV\VWHPVRQERWKVLGHVRIWKHYDOOH\VKRXOGEHDJUHDW
KHOSLQGHFLSKHULQJWKHJHRPRUSKRORJLFDOKLVWRU\RIWKLVOLWWOHVWXGLHG
DUHDRQFHDSURJUDPPHRIDEVROXWHGDWLQJRILQWHULRUGHSRVLWVIURPWKH
ORFDOFDYHV\VWHPVLVXQGHUWDNHQ
&RQFOXVLRQV
7KLV VWXG\ KDV FRQILUPHG PDQ\ RI WKH LQLWLDO REVHUYDWLRQV PDGH E\
WKHRULJLQDOH[SORUHUVUHJDUGLQJWKHFRPSOH[VSHOHRJHQHWLFKLVWRU\RI
%RUHKDP&DYH,WKDVDOVRLGHQWLILHGDVHFRQGDEDQGRQHGSKUHDWLFORRS
RIFRQVLGHUDEOHVL]HDQGK\GURORJLFDOFRPSOH[LW\WKDWZDVSUHYLRXVO\
XQUHFRUGHG 1HZ REVHUYDWLRQV LQ WKH DUHD RI WKH GRZQVWUHDP GLYHUV

OLPLW VXJJHVW WKDW WKH ORZHU DQG DV \HW XQHQWHUHG SKUHDWLF OHYHO RI
GHYHORSPHQWZLOOEHRIH[SORUDEOHGLPHQVLRQV7KHFODVWLFGHSRVLWVLQ
WKH0DLQ*DOOHU\ZHUHGHSRVLWHGSULRUWRDERXWND%32EVHUYDWLRQV
GXULQJWKLVVWXG\VXSSRUWFRQFOXVLRQVGUDZQE\:DOWKDPHWDO
SWKDWWKHVHGLPHQWDU\GHSRVLWVSURYLGH³«LPSRUWDQWEXWDV\HW
XQVWXGLHGUHFRUGRI WKH'HYHQVLDQJODFLDWLRQVRI WKHHDVWHUQ'DOHV´
DQG LW WUXO\ LV³«DFODVVLF H[DPSOHRIDSKUHDWLF V\VWHPZKLFKKDV
H[SHULHQFHGUHMXYHQDWLRQDQGUHYHUVDORIIORZGLUHFWLRQ´

$FNQRZOHGJHPHQWV
7KDQN\RXWRDOOWKRVHJURXSVDQGLQGLYLGXDOVZKRVHKHOSKDVPDGHWKLV
VWXG\SRVVLEOHSDUWLFXODUO\
ż 7KH0HWFDOIHIDPLO\IRUDOORZLQJDFFHVVWRWKHVLWH
ż 7KH&DYH'LYLQJ*URXSIRUSUDFWLFDODQGWHFKQLFDODVVLVWDQFH
ż 'DYLG 5\DOO RI WKH &DYH 'LYLQJ *URXS IRU WKH SURYLVLRQ RI
SKRWRJUDSKV
ż 1DWXUDO (QJODQG DQG VSHFLILFDOO\ $QGUHZ +LQGH IRU DUUDQJLQJ
DFFHVVWRWKHFDYHDQGIXQGLQJWKHVSHOHRWKHPGDWLQJ
5HIHUHQFHV
$QRQ %RUHKDP&DYH([WHQVLRQV-RXUQDORI WKH.HQGDO&DYLQJ&OXE
>XQQXPEHUHG@±
$QRQ7KH1HZ%RUHKDP&DYH([WHQVLRQV-RXUQDORIWKH.HQGDO&DYLQJ
&OXE1RDQG
$UWKXUWRQ56-RKQVRQ(:DQG0XQG\'-&*HRORJ\RIWKHFRXQWU\
DURXQG6HWWOH0HPRLURIWKH%ULWLVK*HRORJLFDO6XUYH\6KHHW(QJODQG
DQG:DOHV
$WNLQVRQ7DQG+RSOH\36SHOHRWKHPVDQG3DODHRFOLPDWHV±LQ
:DOWKDP7DQG/RZH'HGLWRUV&DYHVDQG.DUVWRIWKH<RUNVKLUH'DOHV
>%X[WRQ%ULWLVK&DYH5HVHDUFK$VVRFLDWLRQ@
$WKHUGHQ0+RORFHQH(QYLURQPHQWV±LQ:DOWKDP7DQG/RZH
'HGLWRUV&DYHVDQG.DUVWRIWKH<RUNVKLUH'DOHV>%X[WRQ%ULWLVK&DYH
5HVHDUFK$VVRFLDWLRQ@
%ULQGOH 1  %RUHKDP &DYH /LWWRQGDOH &UDYHQ 3RWKROH &OXE -RXUQDO
9RO
%URRN ' 'DYLHV * 0 /RQJ 0 + DQG 5\GHU 3 )  1RUWKHUQ &DYHV
9ROXPH:KDUIHGDOHDQGWKH1RUWK(DVW>&ODSKDP'DOHVPDQ@
&DUWZULJKW - - >DQG 3RFRFNH 5@  7KH WUDYHOV WKURXJK (QJODQG RI 'U
5LFKDUG3RFRFNH>9ROXPH@>&DPGHQ6RFLHW\@
&KHQJ+(GZDUGV5/+RII-*DOOXS&'5LFKDUGV'$DQG$VPHURP<
7KHKDOIOLYHVRIXUDQLXPDQGWKRULXP&KHPLFDO*HRORJ\
9RO±
&UDYHQ 6$ $ KLVWRU\ RI FDYH H[SORUDWLRQ LQ WKH 1RUWKHUQ 3HQQLQHV
8QLWHG.LQJGRPXSWR&DYHDQG.DUVW6FLHQFH9RO±
)DUU07KH'DUNQHVV%HFNRQV>/RQGRQ'LDGHP@,6%1

)DUU07KH'DUNQHVV%HFNRQVQG(GLWLRQ>/RQGRQ'LDGHP@,6%1

*DUZRRG(-DQG*RRG\HDU(7KH/RZHU&DUERQLIHURXVVXFFHVVLRQLQ
WKH6HWWOHGLVWULFWDQGDORQJWKHOLQHRIWKH&UDYHQIDXOWV4XDUWHUO\-RXUQDO
RIWKH*HRORJLFDO6RFLHW\RI/RQGRQ9RO±
+RIIPDQQ'/3U\WXODN-5LFKDUGV'$(OOLRW7&RDWK&'6PDUW3/DQG
6FKRO]'3URFHGXUHVIRUDFFXUDWH8DQG7KLVRWRSHPHDVXUHPHQWV
E\KLJKSUHFLVLRQ0&,&306,QWHUQDWLRQDO-RXUQDORI0DVV6SHFWURPHWU\
9RO±
-DIIH\$+)O\QQ.)*OHQGHQLQ/(%HQWOH\:&DQG(VVOLQJ$0
3UHFLVLRQ PHDVXUHPHQW RI KDOIOLYHV DQG VSHFLILF DFWLYLWLHV RI 8 DQG
83K\VLFDO5HYLHZ&
-HVVRS .  *ROGILQGHU >/RQGRQ 6LPRQ DQG 6FKXVWHU@ ,6%1 

.QDSS 0 )  'LIIXVH SROOXWLRQ WKUHDWV WR JURXQGZDWHU D 8. ZDWHU
FRPSDQ\ SHUVSHFWLYH 4XDUWHUO\ -RXUQDO RI (QJLQHHULQJ *HRORJ\ DQG
+\GURORJ\9RO±
/LVWHU6%RUHKDP&DYH1RUWKHUQ&DYH&OXE-RXUQDO9RO
/RQJ0+7KH&DYHVRI:KDUIHGDOH±LQ:DOWKDP$&(GLWRU
7KH/LPHVWRQHVDQG&DYHVRIQRUWKZHVW(QJODQG >1HZWRQ$EERW'DYLG
DQG&KDUOHV@
/RZH'*HRORJLFDOLQIOXHQFHVRQWKHFDYHV±LQ:DOWKDP7DQG
/RZH'HGLWRUV&DYHVDQG.DUVWRIWKH<RUNVKLUH'DOHV%X[WRQ%ULWLVK
&DYH5HVHDUFK$VVRFLDWLRQ@
/RZH'-5ROHRIVWUDWLJUDSKLFHOHPHQWVLQVSHOHRJHQHVLVWKHVSHOHR
LQFHSWLRQFRQFHSW± LQ.OLPFKRXN$%)RUG'&3DOPHU$1DQG
'UH\EURGW:HGLWRUV6SHOHRJHQHVLVHYROXWLRQRINDUVWDTXLIHUV>1DWLRQDO
6SHOHRORJLFDO6RFLHW\@
/XQGEHUJ-/RUG7&DQG0XUSK\3-7,068±7KGDWHVRQ3OHLVWRFHQH
VSHOHRWKHPV IURP 9LFWRULD &DYH 1RUWK <RUNVKLUH 8. ,PSOLFDWLRQV IRU
SDODHRHQYLURQPHQWDQGVWUDWLJUDSK\RYHUPXOWLSOHJODFLDOF\FOHV*HRVSKHUH
:RUOG9RO±
0RQLFR31RUWKHUQ6XPS,QGH[>&DYH'LYLQJ*URXS@
0XUSK\ 3-6HGLPHQWVWXGLHV LQ6OHHWV*LOODQG'RZNDERWWRP&DYHV
1RUWK<RUNVKLUH&DYHDQG.DUVW6FLHQFH9RO
5DVPXVVHQ 6 2 9LQWKHU % 0 &ODXVHQ + % DQG $QGHUVRQ . . 
(DUO\+RORFHQHFOLPDWHRVFLOODWLRQVUHFRUGHGLQWKUHH*UHHQODQGLFHFRUHV
4XDWHUQDU\6FLHQFH5HYLHZV9RO±
6RODUL5%RUHKDP&DYH&DYH3URMHFWV*URXS1HZVOHWWHU1R±
6XWFOLIIH$-/RUG7&+DUPRQ56,YDQRYLFK05DH$DQG+HVV-:
:ROYHULQHLQ1RUWKHUQ(QJODQGDWDERXW\U%3)DXQDOHYLGHQFHIRU
FOLPDWHFKDQJHGXULQJ,VRWRSH6WDJH4XDWHUQDU\5HVHDUFK9RO±
:DOWKDP$&6LPPV0-)DUUDQW$5DQG*ROGLH+6.DUVWDQG&DYHV
RI*UHDW%ULWDLQ>3HWHUERURXJK-RLQW1DWXUH&RQVHUYDWLRQ&RPPLWWHH@
:DWHUV&DQG/RZH'*HRORJ\RI WKH OLPHVWRQHV± LQ:DOWKDP
7DQG/RZH'HGLWRUV&DYHVDQG.DUVWRIWKH<RUNVKLUH'DOHV%X[WRQ
%ULWLVK&DYH5HVHDUFK$VVRFLDWLRQ@
:DWVRQ ,  %RUHKDP &DYH ([WHQVLRQ 7KH &DYHU 1RUWKHUQ &DYH &OXE
-RXUQDO>XQQXPEHUHG@±
:LOVRQ3/RUG7DQG5RGpVÈ'HJODFLDWLRQRI WKH HDVWHUQ&XPEULD
JODFLRNDUVW QRUWKZHVW (QJODQG DV GHWHUPLQHG E\ FRVPRJHQLF QXFOLGH
%HVXUIDFHH[SRVXUHGDWLQJDQGSDWWHUQDQGVLJQLILFDQFHRIVXEVHTXHQW
HQYLURQPHQWDOFKDQJHV&DYHDQG.DUVW6FLHQFH9RO±
<HDGRQ*%RUHKDP&DYH([WHQVLRQV± WKH ODWHVW8QLYHUVLW\RI/HHGV
6SHOHRORJLFDO$VVRFLDWLRQ5HYLHZ1R±
<HDGRQ*7KHGLYLQJGLVFRYHULHV±LQ+LOO((GLWRU.HQGDO
&DYLQJ&OXE±WKHILUVW\HDUV>.HQGDO&DYLQJ&OXE@
6DPSOH 6DPSOH,' 8QJJí
7K
QJJí
0HDVXUHGDFWLYLW\UDWLRV &RUUHFWHGDJH
ND
88$LFRUUHFWHG7K7K$ 7K8$ 88$
%&0*
WRS %,*87K3       
%&0*
ERWWRP %,*87K3       
$QDO\WLFDOHUURUVDUHıRIWKHPHDQ
7K8$ íHíȜ7į8PHDVXUHG>ȜȜíȜ@íHíȜíȜ7ZKHUH7LVWKHDJHį8 88$í[$JHVLQ\HDUVEHIRUH
'HFD\FRQVWDQWVDUH[í\UíIRU7K[í\UíIRU8&KHQJHWDODQG[í\UíIRU8-DIIH\HWDO
7KHGHJUHHRIGHWULWDO7KFRQWDPLQDWLRQLVLQGLFDWHGE\WKHPHDVXUHG7K7K$DQLQLWLDO87K$RILVXVHGWRREWDLQDFRUUHFWHG8±7KDJH
7DEOH8DQG7KFRQFHQWUDWLRQVLVRWRSLFDFWLYLW\UDWLRVDQG8±7KDJHVIRUVXEVDPSOHVRIVWDODJPLWH%&0*IURP%RUHKDP&DYH/LWWRQGDOH
